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In a steel cord formed by twisting 3-9 strands (2) in the 
same direction and 

at the same twisting pitch, , the shape of the section is 
not twisted to the 

longitudinal direction of cord, and an angle formed by a 
strand constituting 

the cord and the longitudinal direction of cord at a 
position of short side of 

section of cord is different from that at a position of the 
long side of 

section of the cord satisfying the following condition: 
cosec alpha / cosec 

beta is greater than or equal to 1.05 and less than or 
equal to 2.00, where 

alpha = angle formed by a strand and the longitudinal 
direction of the cord at 

a position of the short side of the section of the cord, b 
= angle formed by a 

strand and the longitudinal direction of the cord at a 
position of the long 

side of the section of the cord. Also claimed are tyres 

using the steel cords 

in belts, carcasses or chafers. 

USE - Used as steel cords for reinforcing tyres of motor 
cars, high pressure 
hoses or conveyer belts. 

ADVANTAGE - Rubber can be infiltrated to the insides of 
steel cords, and the 

stability of the steel cords shape is good. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 

3 . In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the steel code which twisted 3-9 strands in the same same direction and twist pitch The circumscription 
configuration of a code longitudinal direction and a right-angled cross section the rectangle configuration where the R was 
attached to four corners Nothing, [ this code ] The steel code for rubber reinforcement characterized by differing in the shorter 
side position and long side position of a code cross section so that the angle which a twist does not have this cross-section 
configuration at a code longitudinal direction, and is made with the code longitudinal direction of the strand which moreover 
constitutes a code may fill the following formula. 

The angle beta which a strand makes with a code longitudinal direction in the shorter-side position of 1 .05 <=cosec alpha/cosec 
beta<=2.00, however alpha:code cross section: The angle which a strand makes with a code longitudinal direction in the long side 
position of a code cross section. [Claim 2] In the steel code which twisted 3-9 strands in the same same direction and twist pitch 
The circumscription configuration of a code longitudinal direction and a right-angled cross section the rectangle configuration 
where the R was attached to four corners Nothing, [ this code ] The steel code for rubber reinforcement characterized by differing 
in the shorter side position and long side position of a code cross section so that the angle which a twist does not have this 
cross-section configuration at a code longitudinal direction, and is made with the code longitudinal direction of the strand which 
moreover constitutes a code may fill the following formula. 

The angle beta which a strand makes with a code longitudinal direction in the shorter-side position of 1 .05 <=cosec alpha/cosec 
beta<=2.00, however alphaxode cross section: The angle which a strand makes with a code longitudinal direction in die long side 
position of a code cross section. [Claim 3] The steel code for rubber reinforcement according to claim 1 or 2 which processes it 
still more flatly and is made after fabricating to a square the open code which twisted 3-9 strands or the strand loosely. 
[Claim 4] The tire which has formed the above-mentioned steel code in the belt section, the carcass section, or the chafer section. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the tire which used the steel code for rubber reinforcement, and this. 
[0002] [A Prior art and its technical technical problem] The steel code is used widely as reinforcing materials of rubber goods, 
such as a tire for automobiles, and a conveyor belt, a high pressure hose. This steel code was what twisted mutually the strand 
which twisted two or more strands or this, and many were the so-called closed types to which it was made from the package twist 
so that it might be represented with 1x5 structure, and nothing and each strand stuck the circle configuration mutually mostly in 
the code longitudinal direction and the right-angled cross section. For this reason, a closed space was generated focusing on the 
code, the permeability of rubber became bad, moisture invaded from the crack of rubber by that cause, corrosion was caused and 
there was a problem which produces fretting wear. 

[0003] Although the so-called steel code of the loose twist open structure which gave the loose twist was also proposed so that a 
crevice might be intentionally given between strands as this cure, in this thing, the stability of the configuration of a code ran 
short, between strands approached with the tension at the time of calendering, or the pressure of rubber, the crevice was hard to 
be kept suitable, and there was a problem that rubber permeability became bad. 

[0004] In the opening twist steel code which twisted 3-6 strands in the same same direction and twist pitch, what restricted 
movement of a strand by using the cross-section configuration of a code as the abbreviation ellipse type of the same direction by 
the code longitudinal direction is proposed by JP,3-25557,Y and JP,4-77,Y as this cure. However, in these advanced technology, 
since the cross-section configuration of a code is an abbreviation ellipse like drawing 9 , therefore the code straight side of a 
strand and the angle theta to make change with the positions of a hoop direction continuously and become the minimum at the 
peak of a major axis, strands approach in a major-axis position and some restraint only produces them in the point contact in a 
major-axis nose-of-cam position. For this reason, when it was going to enlarge restraint between strands with the advanced 
technology, the large flat degree needed to be taken as much as possible. Since a code is crushed by the pressure of that the 
restraint between strands is insufficient, a code is extended by the tension at the time of calendering, and the crevice between 
strands is not maintained, and rubber and a code centrum is not maintained when a flat degree is small (a cross section is close to 
a perfect circle), this is a shell to which rubber permeability tends to become inadequate. However, if a large flat degree is taken, 
when code width of face will become large and a code will be put in into rubber, a himself is devoted, and the fault that many 
numbers (and number) cannot be taken is caused. 

[0005] Supposing it was originated in order that this invention might cancel the above troubles, and it considers as the purpose, 
though it is an open type steel code, configuration stability is very good, always holds a fixed crevice under the tension at the time 
of calendering, or the pressure of rubber, and is at the time to offer the good steel code of rubber permeability. Moreover, other 
purposes of this invention are to offer the good steel code of the rubber permeability at the sacrifice of the code placing number to 
rubber, without [ therefore ] enlarging a flat degree too much. Furthermore, other purposes of this invention utilize the property of 
the aforementioned steel code, and its life is long and is for a degree of comfort to also offer a good pneumatic tire. 
[0006] 

[Means for Solving the Problem] In the steel code in which this invention twisted 3-9 strands in the same same direction and twist 
pitch in order to attain the above-mentioned purpose The circumscription configuration of a code longitudinal direction and a 
right-angled cross section the rectangle configuration where the R was attached to four corners Nothing, [ this code ] A twist does 
not have this cross-section configuration at a code longitudinal direction, and it considers as composition which is different in the 
shorter side position and long side position of a code cross section so that the code longitudinal direction of the strand which 
moreover constitutes a code, and the angle to make may fill the following formula. 

the angle which a strand makes with a code longitudinal direction in the long side position of the angle betaxode cross section 
which a strand makes with a code longitudinal direction in the shorter side position of 1 .05 <=cosec alpha/cosec beta<=2.00, 
however alpha:code cross section - moreover In the steel code in which this invention twisted 3-9 strands in'the same same 
direction and twist pitch The circumscription configuration of a code longitudinal direction and a right-angled cross section the 
rectangle configuration where the R was attached to four corners Nothing, [ this code ] A twist does not have this cross-section 
configuration at a code longitudinal direction, and it considers as composition which is different in the shorter side position and 
long side position of a code cross section so that the code longitudinal direction of the strand which moreover constitutes a code, 
and the angle to make may fill the following formula. 
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The angle beta which a strand makes with a code longitudinal direction in the shorter-side position of 1 .05 <=cosec alpha/cosec 
beta<=2.00, however alpha:code cross section: The angle and this invention which are made with a code longitudinal direction 
contain the radial-ply tire with which the strand has formed the above-mentioned steel code in the belt section, the carcass section, 
or the chafer section in the long side position of a code cross section. 
[0007] 

[Function] As for the steel code of this invention, nothing and this cross-section configuration do not have a twist at a code 
longitudinal direction in the rectangle configuration where the R was attached to four corners by the circumscription configuration 
of a code longitudinal direction and a right-angled cross section, and the angle which the strand (or strand) which moreover 
constitutes a code makes with a code longitudinal direction serves as a relation of 1 .05 <=cosec alpha/cosec beta<=2.00 in the 
shorter side position and long side position of a code cross section. If are likened the code of the shape of a cross-section ellipse of 
the advanced technology with an elliptic cylinder, and this invention code is likened for a code with circular now and code 
longitudinal direction and right-angled cross section with a prism, respectively, this is developed on a pillar and the angle and 
interval of a strand (or strand) are typically compared with it, it will become being like drawing 8 or drawing 10 . In the case of a 
cross-section circular code, there is no restraint between strands, when it is a cross-section ellipse-like code, contact of strands is 
restricted near the peak of a major axis, and the degree of the contact is influenced with the degree of flatness so that clearly from 
drawing 8 and drawing 9 . The contact chance between strands decreases, so that a flat degree is small, and the smallest thing of 
* * * * is a cross-section circular code. 

[0008] On the other hand, like drawing 10 , although a strand (or strand) is always mostly close over the whole region in the 
shorter side positions BC and AD, the fixed crevice g produces this invention code over the whole region in the long side 
positions AB and DC mostly. Thus, this invention code can realize sufficient rubber permeability as open code in the crevice g 
between long side positions, a strand (or strand) keeping mutual the configuration stability of the conventional closed code 
average in a shorter side position, since [ being enough ] it is carrying out length close. Moreover, although the crevice 
configuration between strands (or strand) is the hysteresis loop-like, if it is moreover stable in this invention code in the 
configuration near a parallelogram with the line contact in a shorter side position in the case of a cross-section ellipse code and 
sets the diameter of a strand, or the diameter of a strand to d, the average crevice g between the strands in a code length side 
position (or between strands) will be prescribed by the following formula. 

A crevice is large and average crevice g> : =dx (cosec alpha/cosec -1 .0), therefore this invention can control the amount of crevices 
certainly. 

[0009] this invention is explained based on an accompanying drawing below. Drawing 1 or drawing 3 shows the steel code for 
rubber reinforcement of 1x6 structure which applied this invention, and, in (b), (c) shows the (a) and 180-degree shorter side side 
of the position of symmetry for the position where drawing 1 (a) displaced the shorter side side 90 degrees with the long side side, 
i.e., (a), again, respectively, six strands 2 » this direction - and it is twisted in the same twist pitch, and generally the diameter of 
a strand is 0.20-0.40mm, plating of a brass system is given to the front face and a twist pitch is usually chosen from 10-20mm As 
for the above-mentioned steel code 1, the circumscription configuration of a code longitudinal direction and a right-angled cross 
section is rectangle roundish [ wore ] in the four corners, and this cross-section configuration is continuing by the code 
longitudinal direction so that clearly from drawing 1 (d). Although each strand 2 is drawing the move locus of the diameter of a 
spiral like drawing 3 , the long side positions AB and DC differ in the code longitudinal direction of a strand 2, and the angle to 
make from the shorter side positions AD and BC. Namely, the angle which makes a strand 2 with a code longitudinal direction in 
the long side positions AB and DC is large. The angle which makes a strand 2 with a code longitudinal direction in the shorter 
side positions AD and BC is small. The crevices g and g between the configurations near a parallelogram are formed between the 
strands 2 which adjoin in the long side positions AB and DC by that cause, and at least two strands 2 which adjoin in the shorter 
side positions AD and BC are [ each other ] close in the shape of parallel. 

[00 1 0] That is, in drawing 2 , d showed the diameter of a strand 2 and a code longitudinal direction center line [ in / a shorter side 
BC (AD) / in CL1 ], a code longitudinal direction center line / in / the long side AB (DC) ], the angle that, as for alpha, a strand 2 
makes with the code longitudinal direction center line CL 1 in a shorter side position, and beta have pointed out the angle which a 
strand 2 makes with - DO longitudinal direction center line CL 2 in the long side position, respectively The length to which a 
strand 2 occupies 11 by the code longitudinal direction center line CL 1 of a shorter side position, and 12 have pointed out the 
length which a strand 2 occupies by the code longitudinal direction center line CL 2 of a long side position, respectively, alpha 
differs from beta so that clearly from drawing 2 (alpha<beta), and 1 1 and 12 are expressed with the following formula. 
ll=dxcosecalpha An 12=dxcosecbeta this invention is 1.05 or more, and makes 11>12, i.e., cosec alpha/cosec beta, 2.00 or less 
range. If cosec alpha/cosec beta exceeds 2.00, since cosec alpha/cosec beta becomes insufficient [ less than 1 .05 / rubber 
permeability ], it is unsuitable, and a code configuration is unstable, and since processing to the rectangular section becomes 
difficult, it is unsuitable too. cosec alpha/cosec beta of the most desirable range is 1 .2-1 .6. 

[001 1] Drawing 4 shows this invention code using six strands 2' which intertwisted three or more strands 2. Each strand 2' is 
intertwisted in the same twist pitch in the different direction from a code, the crevice g near a parallelogram forms [ a code 
longitudinal direction and a right-angled cross section ] a rectangle configuration between strand 2' all over the districts mostly in 
nothing and a long side position « having — a shorter side position ~ the - strand 2' is mutually close all over the districts mostly 
Since other composition is the same as the place mentioned above, explanation is omitted, the code of this invention — the 
numbers of the strand 2 to kick or strand 2' are 3 or more and 9 or less By less than three numbers, it cannot make with the code 
of the structure by which it is characterized [ of this invention ], and by the number exceeding ten, flat processing becomes 
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difficult and it cannot make with the code of the structure by which it is characterized [ of this invention ] too. Although the ratios 
L1/L2 of the oblateness LI of this invention code, i.e., a long side size, and the shorter side size L2 can choose the arbitrary ranges 
of 1-2.5, since the crevice g stabilized with the aforementioned strand angles alpha and beta can be formed, good rubber 
permeability is acquired also with small oblateness more substantially than the case where it is an ellipse code. 
[0012] Although especially limitation does not have the process of the steel code by this invention, in the usual case, RUSU open 
code is made, and it is made by processing it still more flatly, after casting this so that a code longitudinal direction and a 
right-angled cross section may once serve as a square. Drawing 5 or drawing 7 shows the example of manufacture of this 
invention code, formed the exaggerated twister 6 in the outlet side of the 2 times twist stranded-wire machine 5 which arranged 
the bobbin 5 1 for payoff of a required number, formed the forming equipment 7 which allotted the forming roll 70 with a slot in 
the shape of plurality [ every ] alternate up and down in the lower stream of a river of this exaggerated twister 6, it was taken over 
on the lower stream of a river of this forming equipment 7, rolled round with the capstan 8, and has formed the bobbin 9. 
[00 1 3] The forming roll 70 with a slot has the flange 70 1 ,70 1 extended in the shape of a taper to the ends of a drum section 700 
like drawing 7 , is equivalent to the code length side size L 1 for the purpose of manufacture, or sets the slot base width w which 
consists of a drum section 700 and the flange root as a size short a little. And it is made to change continuously so that the roll gap 
RG1 of an entrance side and the roll gap RGn of an outlet side may serve as RGl>RGn. according to this composition, it lets out a 
strand or a strand from the bobbin 5 1 for payoff -- having - the two in out twist stranded-wire machine 5 -- tight base - it is 
twisted by code 3' And when this ** code results in the exaggerated twister 6, the superfluous rate of mold attachment is added 
and a strand or a strand is made into loose open code 3" with circular code longitudinal direction and right-angled cross-section 
configuration. Subsequently, loose open code 3" is introduced into forming equipment 7. 

[00 1 4] When the slot base width uses a thing large enough also for a flat roll without a slot, or a forming roll with a slot to the 
diameter of a code, in order that a code may not receive regulation crosswise, it becomes an elliptical cross section at the time of 
processing. However, by setting up the slot base width w as mentioned above, the long side length LI of a code cross section is 
regulated by several sets of forming rolls 70 with a slot of an entrance side, and loose open code 3" is fabricated by square code 
3- 1" as the 1 st phase, as typically shown in drawing 6 . And a long side side is pressed down gradually, and carries out flattening 
of the code fabricated by the square since it was so narrow that a roll gap goes to an outlet side, and the up-and-down forming 
rolls 70 and 70 with a slot serve as the rectangle flat code 3 in which it deformed plastically so that it might be pushed down a 
shorter side side contacting the side attachment wall of roll **♦*, and, as for the strand or the strand, strands or strands were close 
by it. namely, the angle made with the code longitudinal direction of a strand or a strand in the stage cast by the square ~ the long 
side and a snorter side - although it is the same in any position, the angle alpha made by the above-mentioned flat processing 
with the strand in a shorter side position or the code longitudinal direction of a strand becomes small compared with processing 
before On the other hand, a big change does not have the strand or strand in a long side position in the angle beta made with a 
code longitudinal direction, therefore drawing 1 or this invention code 3 of a unique configuration like drawing 4 is obtained. 
[0015] 

[Example] The steel code with 1x6 structure, 0.38mm [ of diameters of a strand ], and a twist length of 16.5mm was created by 
this invention. As shown in drawing 5 or drawing 7 , and it made loose open code, and it obtained it by processing it flatly from a 
square by the forming-roll group with a slot (they are 1 1 pieces by the upper and lower sides) whose slot base width is 1 .50mm 
about it. [ this steel code ] [ the code of a cross-section round shape ] [ 1 50% of mold attachment ****][ superfluous type ] 
Moreover, the cross-section ellipse code (comparative code) which carried out flattening by the flat roll group without a slot was 
made. In any case, the amount of roll pushing was changed, and it created some kinds of codes in which the levels of a flat degree 
differ. In addition, although the crevice between strands was measured for the done code by unladen, each code of the average of 
the maximum crevice section was simultaneously regularity before and behind 0. 14mm. Moreover, the ranges of the value of 
cosec alpha/cosec beta in the case of a cross-section rectangle code were 1.3-1.5. The result which examined the flat degree and 
rubber permeability of these codes is shown in drawing 1 1 . In drawing 1 1 , x shows the cross-section rectangle code and ** 
shows die comparative code. Using the vulcanizing press, investigation of rubber permeability actually embedded the code into 
rubber, and the best organoleptics estimated it. [ 100% of] It presupposed that the tension to the code at the time of rubber 
embedding is fixed at 100gf(s), and the press pressure of vulcanization set the direction of a code constant so that it might start 
from a code length side side like the time of a calender, this invention code shows good rubber permeability to the range with 
comparatively small oblateness to the comparative code of rubber permeability being inadequate if oblateness is not more than 
fixed so that clearly from this drawing 1 1 . The cross-section configuration of a code is a rectangle configuration, and this is 
considered for maintaining a code centrum, while pressing down of the press direction at the time of vulcanization also has little 
change of the cross-section configuration of a code and has a strand crevice in a long side position, since the strand is carrying out 
the line contact in the shorter side position. What has small oblateness is presumed to be that to which a code is crushed in code of 
cross-section ellipse type, a flat degree becomes large temporary further, a code centrum becomes narrow as a result easily by the 
pressure at the time of vulcanization on the other hand, and rubber osmosis becomes bad. 
[0016] 

[Effect of the Invention] According to the claims 1 and 2 of this invention explained above, the angles at which a code 
cross-section configuration makes a rectangle configuration with nothing and the code longitudinal direction of a strand (or 
strand) differ in a shorter side position and a long side position, a strand is mutually close in sufficient length over the whole 
region mostly, and a parallelogram-like crevice is mostly formed over the whole region in a shorter side position in a long side 
position. For this reason, having about the same configuration stability as a closed code, rubber permeability sufficient as open 
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code can be acquired, and since a crevice does not change by the tension of the range or the pressure of rubber which are given at 
the time of calendering, the outstanding effect that the unification with it can be attained is acquired. [ a good adhesive property 
with rubber and ] [ suitable ] Moreover, since there does not have no cross section in a rectangle configuration and a twist does 
not have a code at a code longitudinal direction, a code cannot roll carelessly at the time of calendering, but it can arrange in a 
design interval exactly, and since the strand by the side of a shorter side is mutually close at a predetermined angle and elongation 
serves as a few property, when tension is applied to a code, suitable configuration maintenance is performed by the shorter side 
side, and the crevice between the strands by the side of the long side does not change. Therefore, when a rubber sheet and a code 
are cut after calendering, a sheet cannot deform by irregular tension (flapping) and good sheet flat nature can be obtained. 
According to the claim 3, the outstanding effect that the steel code of the above-mentioned property can be mass-produced 
cheaply is acquired. According to the claim 4, since the permeability of rubber is good and integrity's is good, the outstanding 
effect that a long lasting radial-ply tire can be obtained is acquired. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

Prawing 11 An example of the steel code for rubber reinforcement by this invention is shown, and (a) and (c) are [ the side 
elevation by the side of the long side and (d of the side elevation by the side of a shorter side and (b)) ] the cross sections of a code 
longitudinal direction and right-angled each part. 

Prawing 2] It is explanatory drawing showing typically the strand by the side of the shorter side in this invention, and the long 
side, or the angle of a strand. 

Prawing 31 It is explanatory drawing showing tracing of the strand in this invention, or a strand. 

Prawing 41 An example of the strand type code by this invention is shown, (a) is a side elevation by the side of a shorter side, 
and (b) is a side elevation by the side of die long side. 

Prawing 51 It is explanatory drawing showing an example of the manufacturing method of the steel code by this invention. 
Prawing 61 It is the detail drawing of the forming equipment in drawing 5 . 
Prawing 71 It is the front view of the forming roll in drawing 6 . 

Prawing 81 (a) is explanatory drawing in which the cross section of a cross-section circular code and (b) developing the shape of 

a screw type of a strand, and (c's) developing a spiral, and showing a strand interval and an angle typically. 

Prawing 91 (a) is explanatory drawing in which the cross section of a cross-section ellipse code and (b) developing the shape of 

a screw type of a strand, and (c's) developing a spiral, and showing a strand interval and an angle typically. 

Prawing 10] (a) is explanatory drawing in which the cross section of this invention code and (b) developing the shape of a screw 

type of a strand, and (c's) developing a spiral, and showing a strand interval and an angle typically. 

Prawing 1 11 It is the diagram snowing the flat ratio of this invention code and a comparative code, and the relation of rubber 
permeability. 

Pescription of Notations] 

2 Strand 
2' Strand 

3 This Invention Code 
g Crevice 
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